Direct evidence for a cause-effect link between ethanol potentiation of GABA(A) receptor function and intoxication from hyperbaric studies in C57, LS, and SS mice.
This article uses a direct ethanol antagonist, increased atmospheric pressure, to further test the causative link between ethanol potentiation of gamma-aminobutyric acid (GABA) type A receptor function and ethanol's behavioral effects. This was done by determining whether initial biochemical findings in long-sleep (LS) mice extended to other genotypes and whether the previously reported insensitivity of short-sleep (SS) mice to pressure antagonism of ethanol-induced loss of righting reflex extended to a nonselected ethanol-induced behavior. The effects of 12 times normal atmospheric pressure of helium-oxygen gas (heliox) versus ethanol (25-200 mM) potentiation of GABA-activated Cl- uptake in brain membranes (microsacs) from C57, LS, and SS mice were tested by using a 36Cl- flux assay. The effects of pressure versus ethanol's (2 g/kg) anticonvulsant effect in SS mice were tested by using time to onset of isoniazid-induced myoclonic seizures. Exposure to 12 times normal atmospheric pressure heliox antagonized ethanol potentiation of GABA-activated Cl- uptake in all three genotypes across a range of ethanol concentrations that cause ethanol's behavioral and anesthetic effects. Pressure did not affect baseline receptor function. The threshold for initiating ethanol potentiation differed between genotypes in accordance with their behavioral sensitivities to ethanol (C57 and LS, < or =25 mM; SS, >50 mM). Pressure antagonized ethanol's anticonvulsant effect in SS mice. The results add important direct evidence supporting the hypothesis that ethanol potentiation of GABA(A) receptor function is an initial action of ethanol causing its behavioral effects. These findings also provide insight into possible effects of selective breeding on GABA(A) receptor function.